Abstract. An important input parameter for a recently developed semi-empirical prediction method for the noise generated by cavitating vortices is the diameter of the cavitating vortex. This diameter may be obtained from models of non-cavitating vortices that describe the radial distribution of the azimuthal velocity, for given vortex strength and size of the viscous core. The present paper discusses several vortex models that suit this purpose and compares the distribution of the azimuthal velocity as well as that of the pressure with detailed experimental data for the tip vortex of a rectangular wing obtained from literature.
Introduction
A semi-empirical method is in development for the prediction of broadband hull pressure fluctuations and radiated noise generated by cavitating vortices on marine propellers [1] . The method requires an estimate of the cavity diameter, which can be obtained from a vortex model and a known value for the tip vortex circulation and viscous core size. The circulation will be obtained from a boundary element method and the viscous core size will be estimated empirically. The vortex model consists of the radial distribution of azimuthal velocity from which the radial distribution of the pressure can be computed. Previous research has suggested that a vortex model describing non-cavitating flow can be used to estimate the cavity diameter given the cavitation number [2] . The present paper discusses several vortex models, found in literature, that describe the distribution of the azimuthal velocity of a vortex in non-cavitating flow and that can be used in the semi-empirical method. All models require as input the tip vortex circulation and the viscous core size, while some of the models have tuning coefficients as well. The distribution of the azimuthal velocity and that of the pressure obtained from the models are compared to experimental data for a tip vortex of a half-model of a rectangular wing at ten degrees incidence as measured by Chow et al. [3] in a low speed wind tunnel at a Reynolds number based on chord length of 4.6x10 6 . Because the pressure has been measured for this dataset we first investigate if this pressure distribution can be reconstructed from the measured distribution of the velocity and Reynolds stresses. Data was measured at several cross-flow planes but here only results are shown for the plane at 0.678 xc with c the wing chord length and with 0 x  located at the wing trailing edge and x increasing in downstream direction.
Reconstruction of the measured pressure distribution from the measured velocity field
The measured velocity components were given in Cartesian coordinates and, after interpolation to an O-type grid, they are converted to a cylindrical coordinate system preserving the original orientation of the x-axis. The origin of this coordinate system was slightly adjusted until all azimuthal velocities are positive. A colour coded contour plot of the azimuthal velocity is given in figure 1 . At 0.678 xc most of the trailing vorticity is in the tip vortex, apparent from the distribution being reasonably axisymmetric. However, further upstream where a substantial part of the vorticity is still in the wake shear layer, the distribution is far from axisymmetric.
All velocity components have been made non-dimensional by a reference velocity 
in which the Reynolds number Re is defined as The measured velocity components were first averaged in azimuthal direction and then numerically integrated in radial direction using a Hermite spline to interpolate between the measurement locations. Figure 2 shows that the pressure distribution is reasonably well predicted from the azimuthal velocity component alone. The contribution of the other terms with mean velocity components in equation (1) is negligible and the result is not shown. Including the contribution of the Reynolds stresses gives some improvement near the vortex centre. The difference in the value of the minimum pressure is 16% using the azimuthal velocity component alone and 7% using all terms including Reynolds stresses. At station x/c= 0.005 the influence of the Reynolds stresses was much smaller and the difference in the value of the minimum pressure was 4% using the azimuthal velocity alone and 5% using all terms including Reynolds stresses. [6] ( ) e Proctor-Winckelmans [7] exp figure 1a the circulation was not yet constant at the outer radii. The measurement grid was, however, larger for one segment of the O-type grid and at these outer radii the circulation no longer changed. The value for   at these radii was about 5% larger than that obtained at the outer radius of the O-type grid.
The tuning parameters were adjusted by fitting the azimuthal velocity to the experimental data. The most accurate fit is obtained with the vortex core model of Proctor-Winckelmans, which also has the largest number of tuning parameters, closely followed by the Vatistas vortex core model, which has 
